Flow, HBT, and
selected recent results
from PHENIX

Paul Stankus

Oak Ridge National Lab
RHIC/AGS Annual Users’ Meeting, June 12,2015



Flow in large systems
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Basic survey of v_2,3,4 for identified pi,K,p in Au+Au
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Flow and HBT in large systems
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Kaon vs plon HBT in Au+Au
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Long-range correlations in d+Au
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v, / Fit

v,(EP) of charged hadron in 0-5% d+Au
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HBT in small systems

Perfectly smooth continuum between d+Au, Au+Au
systems; also p+Pb and Pb+Pb
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Long-range correlation in 3He+Au
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Azimuthal flow, v_2,3 in 3He+Au
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Heavy tlavor in d+Au
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Psi’ (over?) suppression in d+Au
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Open charm de-correlation
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Open charm de-correlation
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Summary

* Extensive data sets on final-state anisotropies
in AutAu; PID hadrons v_2,3,4 and HBT

* Flow/collectivity signatures in small systems
continue to accumulate

-- new: v; in *He+Au, v, similar to d+Au

-- HBT continuous from d+Au to AutAu

* New effects on heavy flavor in d+Au
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Light hadrons Cronin rides again?
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Light hadrons Cronin rides again?
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Charm boost follows N,

Heavy-flavor electrons in three systems
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Charm boost follows N,
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Heavy-flavor electrons in three systems
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Radial flow in d+Au?’
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Caution: Cronin rides in e+A

Enhancement of ReARK PN T v “Xe T v
(+) hadron yields at R ::i:e§ ma ::g”f
pr~1-15GeV/c LA
is seen with "L — _
increasing A in etA. ’ 4] )
el S AN L A “:1}?
Pattern is sort of like e SRS {1
radial flow? 06 | _
2o P P
Moral: Need to M :
look at small 0 I I R LY
systems with full, 01 1 .

GeV?
proper models HERMES Nucl.Phys.B780:1-27,2007 P (GeV')



RdAu (0"1 00°/o)

0.5

0.4

03—
-3 -2 -1

|
0
PRL 107, 142301 (2011) Y

“Ba

1F
09f
0.8 f
07f

0.6 [-

- Global Scale Uncertainty + 7.8%  ~tteee.l
— — EPS09 and 5,,=4 mb

- —— Glluon Satura}ion

South ~ North
X4~ XAu

ckward” “Forward”

d+Au to forward/backward J/Psi

1.1

Rya, for J/Psi in
min-bias d+Au

For inclusive d+Au,
CNM modifications
capture forward/
backward difference
(but geometry
dependence is harder).

()
~J



Heavy tlavor leptons, forward/back
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Heavy tlavor leptons, forward/back
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Heavy tlavor leptons, forward/back
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Central d+Au vs Periph Au+Au
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Radial flow in d+Au?’
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Periph Au+Au/Central d+Au
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1IN, dN/dm,, [c%GeV] IN PHENIX ACCEPTANCE
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Elliptic flow in d+Aur
Charged pairs at mid-rapidity over A¢;
central, peripheral and difference
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Charged pairs at mid-rapidity over A¢;
central, peripheral and difference
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Near-side “ridge” in d+Au?’
Pair central arm tracks with MPC-S, An ~ 3.4
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Near-side “ridge” in d+Au?’
Pair central arm tracks with MPC-S, An ~ 3.4

14

+ - : gf © @ Pyt 0-21:0 Gevie gt 1:0-2.0 GeVic . 1203.0 GeVic
p p mln-blas 1 0 E=—1+Z2c,cos(nAg)
g 1.1
O 1ofpg—=v=-=
0.9

PH ENIX
preliminary

-1 0 1 3 4 -1 0 1 2 3 4 -1 0 1 2 3 4
\n ( Q Ad (rad) A¢ (rad) A¢ (rad)

40



